Abstract We tried to blend PLLA and PDLA at overall compositions to form PLA stereocomplexes (SC). The presence of the SC crystalline phase in the PLLA matrix was verified by differential scanning calorimetry (DSC). As a result, a various PDLA composition of the PLA SC blends can influence PLA SC formation. And the largest amount of PLA SC crystallites was formed when PLLA/PDLA ratio is 50/50. In addition, we have tried to do PLA SC toughening with two impact modifiers in 92/8, 85/15 ratio of PLLA/PDLA to enhance the mechanical properties such as impact strength. Thermal and mechanical properties of PLA SC were investigated by DSC, HDT, Izod impact tester and UTM. PLA SC formation decreased when 10-20 wt% of Strong120 (impact modifier) was added. On the other hand, there is no effect on PLA SC formation when 10-20% of Elvaloy (impact modifier) was added. HDT values dramatically increased over 100℃ with the addition of PDLA. However, HDT decreased as Strong120 and Elvaloy content increased. Finally, we could find well balanced composition of toughened PLA SC with 10wt% of impact modifier in flexural modulus and impact strength. 
Introduction
Poly(lactic acid) (PLA), linear aliphatic biodegradable polyester derived from biomass through bioconversion and polymerization has become a potential candidate for various large-scale industrial applications in the areas of packaging, automotive, biomedical, etc [1, 2] .
However, inherent brittle characteristics of PLA and its low glass transition temperature around 60℃ has been the major limitation for its use in variety of application [3] .
Polylactide can be synthesized using either L-lactide or D-lactide. Interestingly, in the 1980s, it was found that an [4, 5] . The stereocomplex has a melting temperature (Tm=230℃) that is approximately 50℃ higher than the Tm of either PLLA or PDLA [6] . This significant increase in melting temperature is due to the strong van der Waals interactions in the stereocomplex crystalline structure [7] [8] [9] . Stereocomplexation enhances the mechanical properties, the thermal-resistance, and the hydrolysisresistance of PLA based materials [10] [11] [12] .
Several modifications such as copoly-merization, plasticization and blending with various biodegradable and non-biodegradable polymers have been suggested to improve the mechanical properties of the virgin matrix [13] .
In were prepared using twin screw extruder (BA-19) in a one step. The recipes of composites are shown in Table 1 . 
Characterization
Thermal properties were analyzed with Perkin-Elmer Pyris Diamond differential scanning calorimeter (DSC) calibrated with indium as standard. The specimens were heated from 0 to 250℃ at a rate of 10℃ /min, followed by an isothermal at 250℃ for 2min, and a subsequent cooling scan to 0℃ at a rate of 5℃/min. And then the specimens were reheated to 250℃ at 10℃/min. Glass transition temperature (Tg), melting temperature(Tm) and the enthalpy of melting(∆Hm) were measured. The thermal properties of stereocomplexes and homopolymers were presented in Table 2 . Table 2 shows the DSC results from the thermogram of the PLLA/PDLA blends at the first heating step. Also, Table 2 shows that a various PDLA composition of the PLLA/ PDLA blends can affect their stereocomplex formation. It was highly reproducible through investigating of pellet type product.
Results and Discussion
In the literature, the enthalpy of melting (△Hm) of stereocomplex crystallites gives a maximum at mixing PDLA ratio 50wt% [14] . This reflects that equimolar mixing is favored for stereocomplexation. Although continuous mixing such as our preparation method does not give a sufficient time to accomplish a thermodynamically stable morphology, we have obtained same results with some literatures.
In table 2, the PLA SC formation increased until 50/50 composition as PDLA increases. And it was maximized in equimolar composition. Therefore, equimolar composition shows maximum PLA SC content as seen in Figure 1 . However, it was hard for us to make a 100% PLA SC formation due to the limit of our method. On the other hand, PLA SC formation decreased at 25/75 owing to nonequimolar composition.
[ Fig. 1 ] PLA SC formation amount with PLLA/PDLA compositions While crystallinity of PLA has been larger according to the formation stereocomplex, PLA SC could not improve the impact strength, which is its own weakness point [10] .
Therefore, two kinds of impact modifier (Strong120, Elvaloy) was added into the PLLA/PDLA blends to improve the impact strength. Table 3 and Figure 2 presents thermal properties and formation percentages of PLA SC with impact modifiers.
PLA SC formation decreased when Strong120 as impact modifier was added. However, there is no impact on PLA SC formation when Elvaloy was added. According to some literatures, storage modulus of PLA SC is higher than pure PLLA at high temperature [15] .
That means thermal stability and HDT increased by forming stereocomplex.
[ Fig. 3 ] Heat distortion temperatures of PLA SC blends Figure 4 shows that HDT decreased as impact modifiers(Strong120 and Elvaloy) content increase. Also, the incorporation of impact modifier into the PLA SC blends decrease stiffness of specimens, gradually. Because the specimen loaded with 0.455 MPa softened more and more, downward speed was getting faster to reach 0.25mm [12] . Consequently, HDT was measured at lower temperature. This effect reducing HDT by Strong120 was greater than that by Elvaloy as shown in Figure 4 . [ 
